This study was aimed to explore the n-BuOH soluble constituents of the leaves of Alnus formosana Burk. A total of 13 compounds were isolated and characterized. Of these, 2'''-cinnamoyloregonin is a new diaryl heptanoid glycoside. Ten of the remaining twelve known compounds, i.e. platyphylloside, aceroside VII, myzodendrone, quercetin, kaempferol-3-Orhamnoside, quercetin-3-O-rhamnoside, quercetin-3-O-glucoside, rhamnetin-3-O-rhamnoside, inositol, and shikimic acid, are reported for the first time for an Alnus species. The structures were characterized by spectral analysis.
Plants of the Alnus genus have been found to be a rich source of diarylheptanoid glycosides [1] [2] [3] , of which oregonin has been demonstrated to be a COX-II inhibitor [4] . Being interested in such bioactivity, we tried to isolate more compounds of this type for more detailed pharmacological studies. Such compounds are polar and present in the n-BuOHsoluble fraction of various parts of the Alnus plants. Hence, we explored the polar constituents of the leaves of A. formosana Burk. (Betulaceae), a deciduous tree indigenous to Taiwan and Ryukyus [5] , whose less polar constituents, triterpenoids and sterols, present in the stem, were reported recently [6] .
The MeOH extract of the leaves of A. formosana was divided into fractions soluble in n-hexane, chloroform, n-BuOH and H 2 O by trituration with the corresponding solvent (n-hexane and CHCl 3 ), followed by partitioning of the CHCl 3 -insoluble fraction between n-BuOH and H 2 O. Chromatography of the n-BuOH-soluble fraction over Sephadex LH-20 and centrifugal partition chromatography (CPC), followed, in certain cases, by preparative TLC (see Experimental), yielded 13 pure compounds.
Compounds 1-4 were diarylheptanoid glycosides, as demonstrated by the 13 C NMR spectral data (all possessing signals for 12 aryl carbons and seven other carbons, besides the sugar carbons). Based on NMR spectral data, compounds 1-3 were identified as 1,7-di(3,4-dihydroxyphenyl)-5(S)-β-D-xylosyloxy-3-heptanone (oregonin) [1-3],1,7-di(4-hydroxphenyl) -5(S)-β-D-glucosyloxy-3-heptanone (platyphylloside) [7, 8] , and 1,7-di(4-hydroxyphenyl)-3(S)-β-Dglucosyloxy-heptane (aceroside VII) [9] [10] . Compound 4 had a molecular formula C 33 H 36 O 11 , as deduced from HR-FABMS. Its 1 H NMR spectrum was similar to that of 1, except for the presence of additional signals corresponding to a cinnamoyl moiety, which was attached to the 2-positon of a xylopyranosyl moiety, as indicated by the downfield shifted H-2''' signal, δ 4.73 (versus δ 3.11 in 1), HMBC correlation between H-2''' (H-2 of xylosyl) and C-9'''' (δ 167.7, C-9 of cinnamoyl), and H-1''' (H-1 of xylosyl) to C-5 (δ 77.1). Unambiguous assignment of the H-2''' signal was achieved via its correlation with the anomeric proton (δ 4.48, d, J = 7.9 Hz) in the 1 [11, 12] . Compounds 6-10 were flavonoids and identified as quercetin (6) [13] , and rhamnetin-3-O-α-rhamnoside (10) [16] , respectively. It is noted that glycosylation at C-3 by rhamnose causes upfield shifts for H-2' and H-6' of flavonols relative to that by glucose (8: δ H-2' 7.32 and δ H-6' 7.28 vs. 9: δ H-2' 7.83 and δ H-6' 7.57, both in CD 3 OD). This effect may be attributed to the steric effect between the sugar moiety and ring B. Compounds 11-13 were identified as inositol (11) [17] , shikimic acid (12) [18] , and protocatechuic acid (13) [13] by comparison of their spectral data to those reported.
This study reveals that A. formosana contains common skeletons with other Alnus species, i.e. diarylheptanoid glycosides, flavonoids, and phenolics. Of these 13 compounds isolated, 2'''-cinnamoyloregonin (4) is a new diaryl heptanoid glycoside and ten of the remaining 12 known compounds, i.e. platyphylloside (2), aceroside VII (3), myzodendrone (5), quercetin (6), kaempferol-3-O-rhamnoside (7) , quercetin-3-O-rhamnoside (8), quercetin-3-O-glucoside (9), rhamnetin-3-Orhamnoside (10), inositol (11) , and shikimic acid (12) are reported for the first time from an Alnus species [19] . We have previously reported the less polar constituents of the stem of the title plant [6] . Basically, the skeletons of these isolated compounds from either stems or leaves are similar to those reported for other Alnus species, but the structural versatility of these compounds will be of value from the viewpoint of chemotaxonomy.
Experimental

Instrumental:
The physical data of the isolated compounds were obtained using the following instruments: Jasco DIP-370 digital polarimeter; Jasco FT/IR-410 and Hitachi U-2000 spectrometers; Finnigan Mat TSQ-700 mass spectrometer (70 eV); Bruker DPX-200 and AMX-400 spectrometers using solvent peaks (CDCl 3 , CD 3 OD, D 2 O, pyridine-d 5 ) as reference standards; 2D NMR spectra were recorded using Bruker's standard pulse program: in the HMQC and HMBC experiment, Δ = 1 s and J = 140, 8 Hz, respectively, the correlation maps consisted of 512 x 1K data points per spectrum, each composed of 16 to 64 transients; centrifugal partition chromatography: model CPC-LLN Sanki Engineering Ltd. Kyoto, Japan; TLC: Si gel (Merck Art. 105554), UV 254 nm.
Plant materials:
The plant materials were collected in September 1999 in the National Taiwan University's Highlands Experiment Farm, Nantou County, Taiwan. The specimen was authenticated by Professor Kuo, Chen-Meng, Department of Life Science, National Taiwan University and was stored in the herbarium of the same institute.
Extraction and fractionation of plant materials:
The dried powdered leaves (4.1 kg) were extracted with MeOH (40 L x 3). Concentration of the MeOH extract under reduced pressure afforded a residue (1.0 kg), which was triturated in sequence with the corresponding solvent to give the n-hexane-(277.3 g) and CHCl 3 -(219.1 g) soluble fractions. The residue was then partitioned between H 2 O (1 L) and n-BuOH (1 L × 3) to give the n-BuOH-soluble fraction (293.7 g).
Separation of compounds from the n-BuOHsoluble fraction:
Part of the n-BuOH-soluble fraction (10.0 g) was subjected to separation on a Sephadex LH-20 column (800 ml, MeOH) to give eleven fractions (fr. I-XI). Fr. IV (1.06 g out of 2.08 g) was further fractionated via a CPC, using the lower and upper layers of CHCl 3 -MeOH-H 2 O-i PrOH (10:10:5:1) as the mobile and stationary phases, respectively; this gave eight subfractions (1) (2) (3) (4) (5) (6) (7) (8) . Of these, subfraction 6 was compound 11 (126 mg). Subfraction 2 (72 mg) and 8 (194 mg) were further purified on a Sephadex LH-20 column (MeOH-H 2 O 7:3) to give 3 (29 mg) and 12 (111 mg), respectively. Subfraction 3 (90 mg) was separated in sequence on a Sephadex LH-20 column (MeOH-H 2 O 7:3) and by
